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DESENVOLVIMENTO E APLICAÇÃO DE PULSOS  
FORMATADOS PARA RMN-DT
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Resumo: $ UHVVRQkQFLD PDJQpWLFD QXFOHDU 501 QR GRPtQLR GR WHPSR 501'7 YHP WHQGR XP JUDQGH
DYDQoRQRV~OWLPRVDQRVQDDQDOLVHTXDQWLWDWLYDHTXDOLWDWLYDGHDPRVWUDVOtTXLGDVRXGRVOtTXLGRVHPDPRVWUDV
KHWHURJrQHDV1RHQWDQWRD501'7pUDUDPHQWHXVDGDSDUDDDQiOLVHGHPDWHULDLVVyOLGRV$OLPLWDomRpRWHPSR
GHGHFDLPHQWRGRVLQDOGH501GRVPDWHULDLVVyOLGRVHPWRUQRGH+VTXHRFRUUHGXUDQWHRWHPSRPRUWRGR
HVSHFWU{PHWUR1HVWHWUDEDOKRHVWXGDPRVRXVRGHSXOVRVIRUPDWDGRVXWLOL]DQGRPRGXODomRVHQRLGDOHVLQFTXH
UHGX]LXRWHPSRPRUWRGHSDUD+V&RPHVVHVSXOVRVIRLSRVVtYHOFDUDFWHUL]DUDPRVWUDVVyOLGDVHPRQLWRU
UHDo}HVGHSROLPHUL]DomR
Palavras-chave501'7WHPSRPRUWRSXOVRIRUPDWDGR
DEVELOPMENT AND APPLICATION OF PULSE FORMATTED FOR TIME-DOMAIN NMR
Abstract: 7LPH GRPDLQ 1XFOHDU PDJQHWLF UHVRQDQFH 7'105 KDV EHHQ ZLGHO\ XVHG LQ TXDQWLWDWLYH DQG
TXDOLWDWLYHDQDO\VLVRIOLTXLGVDPSOHVRUOLTXLGVLQKHWHURJHQHRXVVDPSOHV1HYHUWKHOHVVWKH7'105LVUDUHO\
XVHGLQWKHDQDO\VLVRIVROLGPDWHULDOV7KHOLPLWDWLRQLVWKHYHU\VKRUWGHFD\WLPHOHVVWKH+VWKDWKDSSHQV
GXULQJWKHVSHFWURPHWHUGHDGWLPH,QWKLVZRUNZHKDYHVWXGLHGWKHXVHRIVKDSHGSXOVHVXVLQJVLQHDQGVLQF
PRGXODWLRQWKDWUHGXFHVWKHGHDGWLPHIURPWRDERXW+V:LWKWKHVHSXOVHVLWZDVSRVVLEOHWRFKDUDFWHUL]HVROLG
VDPSOHVDQGPRQLWRUSRO\PHUL]DWLRQUHDFWLRQV
Keywords: 7'105GHDGWLPHVKDSHGSXOVH
1. Introdução
$HVSHFWURVFRSLDSRU501VHGLYLGHHPGXDVFODVVHVD501HPDOWDUHVROXomRHPDOWRFDPSRFXMD
SULQFLSDODSOLFDomRpDHOXFLGDomRHVWUXWXUDOHD501GHEDL[DUHVROXomRRXEDL[RFDPSRRX501QRGRPtQLR
GRWHPSR501'7TXHpXVDGDSULQFLSDOPHQWHHPDQiOLVHTXDQWLWDWLYDHTXDOLWDWLYDGHDPRVWUDVKHWHURJrQHDV
8PDGDVSULQFLSDLVYDQWDJHQVGD501'7pREDL[RFXVWRGRHVSHFWU{PHWUR8PDGDVOLPLWDo}HVGD501'7pD
GL¿FXOGDGHGHDQDOLVDUDPRVWUDVVyOLGDVSRUTXHRVLQDOGRVFRPSRQHQWHVVyOLGRVTXHWHPXPWHPSRGHUHOD[DomR
WUDQVYHUVDOPXLWRFXUWRGHVDSDUHFHGXUDQWHRWHPSRPRUWRGRHTXLSDPHQWR2WHPSRPRUWRpRWHPSRHQWUH
DH[FLWDomRGDDPRVWUDFRPXPSXOVRGHUDGLRIUHTXrQFLDGHFHQWHQDVGH:DWWVHRLQtFLRGDDTXLVLomRGRVLQDOGH
501VHPGLVWRUo}HVLQVWUXPHQWDLV)LJXUD1RVDSDUHOKRVFRPHUFLDLVGHDOWDTXDOLGDGHHVVHWHPSRPRUWRHVWi
DFLPDGH+VTXHpXPWHPSRPXLWRORQJRSDUDPHGLGDVTXDQWLWDWLYDVGDVVXVWkQFLDVRXPDWpULDVVyOLGRV
)LJXUD'LDJUDPDGHXPH[SHULPHQWRGH501SXOVDGRFRPXPSXOVRGHGXUDomR7SVHJXLGRSRUXP
WHPSRPRUWRHDDTXLVLomRGRVLQDO$4
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$VVLPSDUDUHGX]LURWHPSRPRUWRGRQRVVRHVSHFWU{PHWURGH501GHSDUD+VDYDOLRXVHRXVRGH
SXOVRVIRUPDWDGRVHVHXXVRQDDQiOLVHGHPDWHULDLVSROLPpULFRVDOLPHQWRVVyOLGRVHQWUHPXLWDVRXWUDVDSOLFDo}HV
8PH[HPSORGDSRWHQFLDOLGDGHGRXVRGHVWDWpFQLFDpRDFRPSDQKDPHQWRGRWHPSRGHFXUDHPUHVLQDVLQFOXVL-
YHFRPDSOLFDo}HVHPPDWpULDVELRPDWHULDLVHQWUHRXWUDVDSOLFDo}HV$WUDYpVGD501pSRVVtYHODFRPSDQKDUD
UHDomRGHSROLPHUL]DomRWDQWRGRSRQWRGHYLVWDFLQpWLFRTXDQWRQRTXHGL]UHVSHLWRDYDULDo}HVQDPRELOLGDGH
GDVFDGHLDVHLQWHUDo}HVHQWUHHODV$FLQpWLFDGDUHDomRSRGHVHUDFRPSDQKDGDSHORPRQLWRUDPHQWRGRVLQDOGH
501FRPRWHPSRHPJHUDORVLQDOGH),'TXHWHQGHDGLPLQXLUFRPRFRQVXPRGRVUHDJHQWHVHVROLGL¿FDomR
GRPDWHULDO-iDPRELOLGDGHGDVFDGHLDVDIRUPDomRGHOLJDo}HVLQWHUFUX]DGDVHXPDFRQVHTXHQWHDOWHUDomRQDV
LQWHUDo}HVLQWUDHLQWHUPROHFXODUHVSRGHPVHUDFRPSDQKDGDVSHORPRQLWRUDPHQWRGRVWHPSRVGHUHOD[DomR7 e 7RXVLQDOGHHFRVROLGRTXHHVWiGLUHWDPHQWHUHODFLRQDGRjPRELOLGDGHGRVQ~FOHRV
2. Materiais e Métodos
2.1 Equipamentos e magneto utilizado
2HVSHFWU{PHWURGH501IRLEDVHDGRHPXPFRQVROH$SROORGD7HFPDJRDPSOL¿FDGRUVHUiRPRGHOR
$07±GD+HUOH\0HGLFDO3URGXFWVHRSUpDPSOL¿FDGRUGD0LWHT±60$2PDJQHWRHVRQGDXWLOL]D-
GRVIRUDPGHXPHVSHFWU{PHWUR2[IRUGTXHFRQVLVWHGHXPLPmSHUPDQHQWH% 7+ 0+]
2.2 Gerações das sequências e tratamento dos resultados
2SURJUDPD171057HFPDJ IRLXVDGR WDQWRSDUDDJHUDomRGRVSXOVRV IRUPDWDGRVTXDQWRSDUDR
SURFHVVDPHQWRGRVVLQDLVGH501)RUDPXWLOL]DGRVSXOVRVUHWDQJXODUHVFRQYHQFLRQDOHSXOVRPRGXODGRVFRP
IXQomR VHQR I[ VHQ[ 6LQF I[ VHQ[[ 5HWDVLQH SXOVR UHWDQJXODU FRP R GHFDLPHQWR I[ VHQ[ H
5HWDVLQFSXOVRUHWDQJXODUFRPRGHFDLPHQWRI[ VHQ[[2VVLQDLVGH501IRUDPDGTXLULGRVFRPTXDWUR
YDUUHGXUDVFRPSRQWRV ODUJXUDHVSHFWUDOGH0+]GZHOO WLPHGH+VHWHPSRGHUHSHWLomRGHV2V
SXOVRGHJUDXVIRUDPGHH+VGHSDUDRVSXOVRVUHWDQJXODU6HQRVLQH 6LQFUHWDVLQHH 
UHWDVLQFUHVSHWLYDPHQWH
3. Resultados e Discussão
1D¿JXUD$H%HVWmRRVVLQDLVGDVGLVWRUo}HVLQVWUXPHQWDLVORJRDSyVRSXOVRTXHFDXVDPRWHPSRPRU-
WRGRHVSHFWU{PHWUR1D¿JXUD$HVWmRRVVLQDLVSDUDRVSXOVRVUHWDQJXODUVHQRVLQHH6LQF1HVWD¿JXUDSRGHVH
YHUTXHRSXOVRUHWDQJXODUVyHVWDELOL]DHP]HURDSyVFHUFDGH+VDSyVRSXOVR-iSDUDRVSXOVRVIRUPDWDGRV
6LQHH6LQFHVVHWHPSRpGHFHUFDGH+VTXHUHSUHVHQWDXPDUHGXomRGHGRWHPSRPRUWRGRHVSHFWU{PH-
WUR1D¿JXUD%HVWmRRVVLQDOGRVSXOVRVUHWDQJXODUUHWDVLQHHUHWDVLQF$VVLPFRPRQD¿JXUD$RVSXOVR
IRUPDWDGRVWLYHUDPXPWHPSRPRUWRGH+V$YDQWDJHPGHVVHVSXOVRVUHWDVLQHRXUHWDVLQFpTXHWHPXPDPDLRU
EDQGDGHH[FLWDomRTXHRVSXOVRVLQHHVLQF(SRULVVRVmRRVPDLVLQGLFDGRVSDUDDVDQiOLVHVGHPDWHULDLVVyOLGRV
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)LJXUD  6LQDLV REVHUYDGR QR HVSHFWU{PHWUR GH 501 UHODWLYR DR WHPSR PRUWR XWLOL]DQGR D SXOVR
UHWDQJXODU6,1(H6,1&%UHWDQJXODU5(7$6,1(H5(7$6,1&
1D¿JXUDHVWiRV+VLQLFLDLVGRGHFDLPHQWRGRVLQDOGH501),'GHXPDVHPHQWHGHVRMD2VLQDO
HPSUHWRIRLREWLGRFRPXPSXOVRUHWDQJXODURQGHSRGHVHYHUTXHRGHFDLPHQWRGRVLQDOVypREVHUYDGRDSDUWLU
GH+V1HVWHFDVRDSHQDVXPSHTXHQRVLQDOGHGHFDLPHQWRUiSLGRUHODWLYRDRVFRPSRQHQWHVVyOLGRGDVHPHQWH
GHVRMDSURWHtQDVHFDUERLGUDWRVSRGHPVHUREVHUYDGR2VLQDOFRPGHFDLPHQWRORQJRpGHYLGRDRyOHRTXHHVWi
QDIRUPDOtTXLGD-iFRPRSXOVRUHWDVLQFSRGHVHGHWHFWDURVLQDOGH501GDVRMDOLQKDYHUPHOKDHPFHUFD
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 %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de 5 +V1HVWHVLQDOSRGHVHYHUTXHRVLQDOGHGHFDLPHQWRUiSLGRpPXLWRPDLVLQWHQVRGRTXHQRFDVRGRSXOVR
UHWDQJXODURTXHSHUPLWHREWHULQIRUPDomRVREUHRVFRPSRQHQWHVVyOLGRVGDVHPHQWH
&RP HVVH UHVXOWDGR IRL GHPRVWUDGR TXH p SRVVtYHO D XWLOL]DomR GH SXOVRV IRUPDWDGRV HP UHVVRQkQFLD
PDJQpWLFDQXFOHDUGHEDL[RFDPSR501'7SDUDPHGLGDGRVFRPSRQHQWHVVyOLGRV3RUWDQWRRXVRGHSXOVRV
IRUPDWDGRSHUPLWHGLYHUVL¿FDUDVDSOLFDo}HVGD501'7QDFDUDFWHUL]DomRGHDPRVWUDVKHWHURJrQLFDVSDUDPHGL-
GDGDUD]mRVyOLGROLTXLGRGRJUDXGHPRELOLGDGHPROHFXODUHQWUHRXWUDVDSOLFDo}HV
4. Conclusões
&RPEDVHQRVUHVXOWDGRVDSUHVHQWDGRV¿FRXHYLGHQWHTXHDXWLOL]DomRGHSXOVRVIRUPDWDGRVSURSRUFLRQD
XPDGLPLQXLomRQRWHPSRPRUWRGRHVSHFWU{PHWURRTXHDEUHXPJUDQGHFDPSRGHDSOLFDomRSDUDRPpWRGR$
YDQWDJHPGHVVHVSXOVRVpTXHSHUPLWLUDPDUHGXomRGRWHPSRPRUWRVHPDQHFHVVLGDGHGHDOWHUDomRQDHOHWU{QLFD
GRHVSHFWU{PHWUR$VVLPPHVPRFRPXPHVSHFWU{PHWURFRQYHQFLRQDOIRLSRVVtYHOREVHUYDUVLQDLVGRVFRPSRQHQ-
WHVVyOLGRVGHDPRVWUDVKHWHURJrQHDVHDWpPHVPRPRQLWRUDUUHDo}HVGHSROLPHUDomR
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